Linear deposition of immunoglobulin G was seen by direct immunofluorescence along the tubular basement membranes in the kidney of a dog with chronic tubulointerstitial nephritis. Autoantibody eluted from the affected kidney bound to the tubular basement membrane of normal canine kidney, but not to several other normal canine basement membranes. The pathogenic significance of the autoantibody in this dog was not determined.
There are some spontaneous and experimental nephritides that are caused by antibasement membrane autoantibodies. Spontaneous antiglomerular basement membrane and antitubular basement membrane autoantibodies have been observed in various human nephritides." Antiglomerular basement membrane disease has been reported in the horse: and spontaneous antitubular basement membrane disease has been reported in New Zealand Black/New Zealand White F1 (B/W F1) laboratory mice.'' This report describes the presence of antitubular basement membrane autoantibody in a dog with chronic tubulointerstitial nephritis.
Case History
A five-year-old female, 19 kg, Samoyed was presented with episodic anorexia, depression, and vomition. The dog was thin, alert, and excitable. Abdominal radiographs showed small kidneys with an irregularly roughened surface contour. An intravenous pyelogram revealed a reduced cortical to medullary ratio and mild dilatation of the renal diverticula, pelvises, and ureters. There was a mild, nonregenerative anemia, and the total serum protein was 5.2 mg/dl with a normal immunoelectrophoretic pattern. Clinical chemistry showed hypercalcemia (13.5 mg/dl) and hyperphosphatemia (6.2 mg/ dl). Blood urea nitrogen (46 mg/dl) and creatinine (3.2 mg/ dl) were elevated. Urine specific gravity ranged from I .008 to 1.030, and there was a mild (+2) proteinuria. The serum antinuclear antibody titer was 1: 10 (insignificant) and a lupus erythematosus (LE) cell test was negative. Bone marrow aspirates had normal distribution and numbers of hematopoietic cells. A clinical diagnosis of primary renal disease and hypercalcemia was made. Over the following two months, the dog became isothenuric with a persistent specific gravity of 1.006. At the owner's request, it was killed.
Materials and Methods
Samples of kidney were removed at biopsy and necropsy, fixed in 10% neutral buffered formalin, or frozen in liquid nitrogen and isopentane and stored at -70°C. Cryosections (2 pm) were stained by conventional direct immunofluorescence with fluoresceinated rabbit antisera to dog immunoglobulins G, M, and A, and complement, used at an antibody concentration of 100 pg/ml and a molar fluorescein to protein ratio of 1:2. Fixed samples of kidney and other tissues were prepared conventionally for histological examination. Two pm sections of kidney were stained for special examination using hematoxylin and eosin (HE), Jone's methenamine silver method for kidney, and periodic acidschiff (PAS).
A 50 gm frozen sample of renal cortex was eluted as follows. The thawed tissue was diced in 0.01 M phosphate buffered saline (saline), pH 7.2, and washed four times with stimng for three to five minutes each. The kidney then was diced finely, washed twice over a strainer, and homogenized in a standard blender for 15 to 20 seconds with cold saline. The homogenate was passed through a strainer with cold saline as a wash, and then centrifuged (1000 G) for 15 minutes at 4°C.
The supernatant was decanted and the sediment resuspended in excess cold saline and recentrifuged (2000 G) for 15 minutes at 4°C. A total of six such washes were done. The washed sediment then was incubated with 0.2 M glycine buffer, pH 2.4 (10 volumes buffer to 1 volume sediment), for two hours at room temperature with gentle stimng and then centrifuged (2000 g) for 30 minutes at 4°C. Decanted supernatant was dialyzed against saline for 48 hours at 4°C and concentrated by pressure dialysis to approximately 1 ml. Standard immunodiffusion and immunoelectrophoresis of the eluate indicated immunoglobulin G and no immunoglobulin M. The eluate was tested on sections of normal canine kidney by indirect immunofluorescence.
Results
A biopsy specimen of the kidney had scattered, marked dilatation of Bowman's spaces with atrophy of glomerular tufts and an associated, moderated periglomerular accumulation of mononuclear inflammatory cells. Many glomeruli had slight thickening of Bowman's capsule and slight hypertrophy of the c a p sular epithelium. There were patchy, radial areas of interstitial scamng in which renal tubules either were dilated greatly, slightly hyperplastic, or small and atrophic. Dense aggregates of mononuclear inflammatory cells, primarily lymphocytes, were associated with the damaged tubules.
At necropsy both kidneys were small and firm with markedly roughened surfaces. Histologically, the kidneys were affected more severely than was seen at biopsy. There was marked multifocal periglomerular sclerosis. Periglomerular and peritubular aggregates of lymphoid cells were prominent. Associated with severely damaged tubules were interstitial and tubular deposits of an amorphous, pale eosinophilic substance resembling Tamm-Horsfall protein ( fig. 1 ). Tubular basement membranes were thickened markedly ( fig. 2) . A diagnosis of chronic tubulointerstitial nephritis with glomerular atrophy was made.
Renal tissue examined by direct immunofluorescence had linear deposition of immunoglobulin G on the tubular ( fig. 3) and glomerular basement membranes. An indirect immunofluorescence test of the dog's serum was negative, while the renal eluate showed linear deposition of immunoglobulin G on normal tubular basement membrane ( fig. 4) . Later, renal eluate which had been stored frozen was retested further by indirect immunofluorescence on cryosections of normal canine kidney, lung, esophagus, and testicle. Linear deposition of immunoglobulin G was seen only on renal tubular basement membranes; tests on all other tissues were negative. These results indicated an autoantibody specific for renal tubular basement membrane. Immunoglobulin in the eluate showed no binding to normal glomerular basement membranes, therefore the initial glomerular staining seen by direct immunofluorescence was not considered diagnostic of glomerulonephritis.
Discussion
Antitubular basement membrane autoantibodies have been identified infrequently in man, and occur most often after renal tran~plantation.~.~. lo* 13. 15. 17. 28 However, these autoantibodies also have been associated with glomerulonephritis, toxic nephropathy (meth- icillin sodium, cloxacillin sodium, and diphenylhydantoin), and "primary" tubulointerstitial nephriti~.~.~, l6 About 70% of human patients with antiglomerular basement membrane glomerulonephritis also have antitubular basement membrane autoantibodies. '* 13* 26 The reactivity of the autoantibody may be restricted to the tubular basement membrane of a few scattered tubules, or may be In most instances, circulating or eluted antitubular basement membrane autoantibodies have the same reactivity toward kidney in vitro as they do in v~v o . ~~ The exact immunopathological significance of antitubular basement membrane autoantibodies in human glomerulonephritis has not been determined, although they probably contribute to the tubulointerstitial injury by acting as a nephritogenic inflammatory stimulus.2 However, this has not been confirmed by passive transfer of human antitubular basement membrane autoantibodies to subhuman Experimental antiglomerular basement membrane and antitubular basement membrane autoantibody-induced diseases have been studied most extensively in ~h e e p , '~'~~,~' guinea I I, 22.23.25 rats,'2*24 and m i~e .~,~ Spontaneous antitubular basement membrane autoantibodies have been described in New Zealand B/W F1 mice." When tested by indirect immunofluorescence, spontaneous mouse antitubular basement membrane autoantibodies were neither reactive against glomerular basement membrane nor the basement membranes of lung and testicle.
Our report appears to be the first describing a spontaneous antitubular basement membrane autoantibody in the dog. We postulate that this antibody was produced after severe tubulointerstitial injury. Although it was not feasible to determine the pathogenicity of the autoantibody by passive transfer to a normal dog, the renal lesions were similar morphologically to the lesions described in guinea pigs," and rniceI9 with experimentally induced antitubular basement membrane tubulointerstitial nephritis.
